Distributed Multicast Tree Aggregation by Moulierac, Joanna & Guitton, Alexandre
HAL Id: inria-00070371
https://hal.inria.fr/inria-00070371
Submitted on 19 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Distributed Multicast Tree Aggregation
Joanna Moulierac, Alexandre Guitton
To cite this version:
Joanna Moulierac, Alexandre Guitton. Distributed Multicast Tree Aggregation. [Research Report]
RR-5636, INRIA. 2005, pp.24. ￿inria-00070371￿
IS
S
N
 0
24
9-
63
99
   
   
 IS
R
N
 IN
R
IA
/R
R
--
56
36
--
F
R
+
E
N
G
ap por t  
de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Distributed Multicast Tree Aggregation
Joanna Moulierac and Alexandre Guitton
N˚5636
Juillet 2005
Systèmes communicants
 	
	! #""$	"%'&(
)+*,.-	-/,102*43	57698;:<,+=?>,+-	@BA578DCE,+-	@	:F8HGI3	6KJ<J<*4-ML
NPORQTSVU'WYXFQZ'[DWYW]\_^a`bZFcd^;SVQ
egf [dhTXSjilkjmHnok
kjcdp_p+[ f SjqRX f XFZsr_X f Zsr_Xt^vuxwdyxzDyH{}|x\_`b~~bXSlDD;w%{}dP[D^;SVX'^;SVQVQX<ZSV`[x^+P$pacDDX<Q
EF'_DD m?\_~S`Z'cxQTS$`Q%^_[dS$QVZ'cd~cda~XWcd`b^_~OIq_\_XS[Sr_X^P\_Wv.X f [Dg[ fV c f qR`^aQSVcSVXFQ%cd^.q
Z'[D^;S f [D~[DX f r_X<cDq f XF;\_` f X<qS[WYcD`^;Sscd`b^?S f X'X<Q'o f X'XcdD f XFxcdS`b[D^ f X<qR\aZX<QjSVr_X^;\aW]+X f [dgW]\a~
SV`bZFcDQS[ fV c f qR`^aIQTSscSX<QvcD^aqSraXS f XFX Wcd`b^xSVX'^acD^aZX[DX f r_X<cDqPO¡cD~~b[  `b^_IQXFDX f cD~gW]\_~S`Z'cxQTS
 f [x\_paQjS[Qrac f X$SVr_XYQcDWXqRX'~b`bDX f OS f X'XD%¢£^?SVr_`Qlp.cdp+X f<¤+ X]X'¥Rr_`a`S$QXFDX f cD~q f c  acDZs¦RQ[DgSr_X
X'¥R`bQS`b^_]p f [DS[RZ[x~bQF§SVr_Xo~bcdSX'^.ZOS[Wcd^acDDX¨ f [x\_p qROP^acDW`Z'Q`Qr_`xr ¤ Sr_XoWcd^acDDX f Qc f XlZ f `S`Z'cd~
p+[D`b^;SVQ/[D.KcD`~b\ f XFQgcD^aqYQ[xWYX f [D\_pR£Qp.X<Z`©.ZX'^;S f `X<Qgc f XQTSV[ f XFq\_^_^aXFZX<QQVc f `b~Oxªr_XF^ ¤D Xp f [Dp+[xQX
c«^aX  qR`QTS f `b_\RSVXFq¡p f [dSV[PZ'[D~/SVracSQ`bD^_`©.ZFcd^;S~bO f XFqR\.ZXFQ$Sr_X ^P\_Wv.X f [DZ'[D^;S f [D~/WYX<QQVcdxXFQ$cd^.q
~b`bW`SVQvSVr_X«^;\aW]+X f [djS f XFXFQ  `SVr_`b^¬cqR[DWcD`^®­O®Q`Wv\_~cS`b[D^.Q ¤/ XQr_[  SVracS[D\ f p f [dSV[RZ[D~
cxZsr_`bX'DX<QD[P[Rqp+X f [ f Wcd^aZ'XocD^aq[x\RSp+X f [ f WQSr_X$p f XF;`b[D\.Q¦P^_[  ^«qR`QTS f `b_\RSVXFq«cd~bD[ f `SraW
¯?°;±4²V³]´ µED S f XFXcdx f X'xcdS`b[D^ ¤ cdx f X'xcdSX<qW]\_~S`Z'cxQTS ¤ ^_X'S  [ f ¦RQ
¶·¸¹»ºF¼ª¸½E¾b¹»¿9ÀÁ
ÂÃ7ÄÅsÆÇÆÇÅ<È ÉÄÊÇËÌÍTÎ9ÅsÏÐEÌÎKÌÑ»Å<È ÒÎ
Ó ÅsËÍTÔ<ÅsÆÇÕÇÎKÍÈ ÖÊÇÌ ×K×9ÄÆdÐEÌÎKÌÑ»Å<È ÒÎ
Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71
 #"$ "%&]( $E
	 s	
 
 	
    Xm?\_~S`Z'cxQTS]^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 SVcdSVQlqRX f [D\RSscdDX$`bWYp.[ f Sscd^;Sl;\_`
q'p+X'^aq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\a^p f [dSV[RZ[D~bXl;\_`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lcD^aQYZX«pacdpa`X fF¤ ^_[D\aQYq'SVcD`~b~[x^aQYp_~b\aQ`XF\ f Q
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 cD f 'xcdS`b[D^¡q c f  f X<Q' g^ X"!4XS ¤ q_cD^aQ]Z'XFQ
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S  f cd^aqRX ¤ ~bXFQxXFQ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 cD f 'xcdS`b[D^IQ[D^;S$qRXFQop+[D`b^xSsQ$Z f `SV`b;\_X<Qlqacd^aQ%~bXZFcDQ%qRXpacd^a^_XFQoXSqRX<Q%X'^;S f 'X<QlQp#FZ`©.;\_X<QocD\R¥
 f [x\_p+XFQ Q[D^;SQ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S f `_\'%Z'[D^_^P\
( ´ < ² 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 c f  f X<Q ¤ Wv\_~SV`bZFcDQ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XFDX f cD~Wv\_~SV`WYX<qR`bccdpap_~`Z'cdS`b[D^aQ`b^aZ~b\aqR`b^_ f [D\_p¬Z[xWv
Wv\_^_`Z'cdS`b[D^aQr.cÇDX$+X'X'^Iq_X'p_~b[ODX<qmI\_~SV`bZFcDQSlcd~b~b[  QªS[Y[ f c f qSr_Xp.cDZs¦DX'SVQª[ f  f [D\apaQ[D^?cD^
X Z`bX'^;S  cÇOIZ'[D^aZ'X f ^_`b^_«acd^aq  `bqPSVr ¢£^aq_X'XFq ¤ `b^aQTSVXFcxqH[DªQX'^.qR`^a«QX'xX f cd~	\_^_`Z'cxQTSp.cDZs¦DX'SVQlS[
SVr_XWYX'Wv.X f Qj[d	Sr_X] f [D\_paQ ¤ W]\a~SV`bZFcDQSlZ[x^aQ`QSVQ`b^IQXF^aqR`b^_[D^a~O[D^_X$pacxZs¦DX'SS[SVr_X]cDqaq f X<QQª[D
SVr_XW]\_~S`Z'cxQTSo f [D\_p%ªr_XpacDZs¦xXSo`bQoqR\_p_~b`Z'cSVXFqHcS¨SVr_XY f cd^aZsr_`b^_ ^a[Pq_XFQl[dgSVr_X]S f XFXvZ'[DX f `b^_
SVr_Xo f [D\_pj^_[ f S\_^acdSXF~O ¤ Wv\_~SV`bZFcDQS`Q^_[dS  XF~~4qRXFp_~[OxXFqY[xX f SVr_Xo¢£^xSVX f ^_XS< nl^_X¨[DSr_XoWcd`b^
~b`bW`SVQ%[D SVr_X qRX'pa~[OPWYX'^;S%[dWv\_~S`Z'cDQS$`bQoSVr_XQZFcd~bXv[D SVr_XY[ fV c f q_`^_QTSscSVXFQ%cd^aq SraXYZ'[D^;S f [D~
[xX f r_XFcxq f XF;\_` f X<q SV[WcD`^;SVcD`^SraX%S f X'XFQF	¢£^«\_^_`Z'cDQS ¤ SVr_X%[ fV c f qR`^aQSVcdSXFQZFcd^.XcDD f XFxcS
X<q ¤ cD^aq`b^«Sra`bQ  cÇOYSraXQ`'X$[DSVr_X%[ fV c f q_`^_vSVcD_~bXo`Q f XFqR\.ZXFqj[  X'DX fF¤ SVr_XQcDWYXQ[x~\RSV`[x^
ZFcd^_^a[dSl+XvcDp_p_~b`X<q?SV[¢ e Wv\_~S`Z'cDQSocxQjSVr_XW]\_~S`Z'cxQTS%cDq_q f XFQVQXFQ¨q_[^_[DS f X! aX<ZSoSr_Xv~[RZ'cdS`b[D^I[D
SVr_X WYX'Wv.X f Q]cd^aq+XFZ'cD\aQX[dªSr_X f [D\_p¡qROP^acdWY`Z'QFmI[ f X'[DX fF¤ Z'[D^aZ'X f ^_`b^_Sr_XS f XFXWcd`b^xSVX
^.cd^aZ'X[ f W]\_~S`Z'cxQTS ¤ Z'[D^;S f [D~aWX<QQVcdxXFQgS f cÇDX f QXSVr_X¨^aXS  [ f ¦cD^aqY\RS`b~b`"FXoc$~c f DXjcDWY[D\_^;S[DSr_X
^aXS  [ f ¦ f X<Q[x\ f Z'XFQF
 f XFXjcdx f X'xcdS`b[D^`Qgc f XFZ'X'^;S/p f [xp.[;Q`S`b[D^vSr.cS f XFqR\aZ'XFQ	SVr_X^P\_W]+X f [d4W]\_~S`Z'cxQTS/[ f c f qR`b^_
QSVcdSX<Q/S[xDX'Sr_X f  `SrSVr_X¨S f XFXjWcd`b^;SX'^.cd^aZ'Xj[DX f r_X<cDqEªr_X¨WcD`^ `qRX<c$[dS f XFXlcdx f X';cS`b[D^v`bQ S[
[ f Z'X]Wv\_~SV`pa~XYW]\a~SV`bZFcDQS% f [x\_paQ¨S[«Qr.c f X]SVr_XQVcdWYXYqRX'~b`bDX f O«S f X'X  `Sr_`b^cqR[xWYcD`^]i ~bcD.XF~ ¤
 ra`bZsr Z'[ fVf X<Qp+[D^.q_QoS[ Sr_XqRX'~b`xX f O S f XFXcd^.q `bQQ`x^_`©+Z'cd^;S][x^_~bOH`b^ SraXqR[xWYcD`^ ¤ `bQvcDq_qRX<q¡S[
XFDX f OIWv\_~S`Z'cDQSpacxZs¦DXScdS]`^a f XFQVQ f [x\RSX f Q$cD^aq f XFW[xXFqcSXF f XFQVQ f [x\RSX f QF ¢£^Sr_`Q  cÇO ¤ Sr_X
^P\_Wv.X f [dE[ fV c f qR`^aYQSVcdSX<Q`^SVr_X]qR[xWYcD`^?qRXFp.XF^aq_Q¨[D^_~bO[x^SVr_X^P\_Wv.X f [d	S f X'X<Q`b^aQTSVXFcxq[D
[x^«Sr_Xv^P\_W]+X f [dg f [D\apaQ'iq_q_`SV`[x^acd~b~O ¤ SVr_XvZ'[D^;S f [D~[DX f r_X<cDq`bQ f X<qR\aZ'XFq?Q`^aZ'X$X  S f XFXFQlc f X
a\_`~SF
egf [dSV[RZ[D~Q%cDZsr_`bX'P`b^_ S f XFXcDD f XFxcSV`[x^?racÇDX]S[WcSVZsr f [D\apaQjSV[S f XFXFQoX! Z'`XF^xSV~OIcD^aqQXFx
X f cD~gQ[x~\_S`b[D^aQ%racÇxXv+X'XF^ p f [Dp+[xQXFqI`b^Sr_X~`SX f cdS\ f XD#j[  X'xX f<¤ cd~b~	SraX Z\ fVf XF^;S%p f [xp.[;Q`S`b[D^aQ
Q\!4X f  f [xWQX'xX f cd~q f c  acxZs¦PQFª¢£^ cd~b~SVr_XFQXp f [dSV[RZ[D~Q ¤ c Z'X'^;S f cd~b`"FXFq«Wcd^.cdDX f `Qj`b^ Zsrac f DX$[D
p+X f [ f WY`^acdx f X'xcdS`b[D^aQFªraX f [D\RSVX f Qj[d	SVr_XvqR[xWcd`b^ f X<x\aXFQS¨Sra`bQ¨WYcD^acdxX fj raX'^?SVr_X'O«racÇxX
SV[Y[ fV c f qpacDZs¦xXSsQ[ f  f [x\_paQªcd^aq`b^«Sr_`Q  cÇOSraXWcd^acDDX f `QjcZ f `S`Z'cd~p+[D`b^;S¨[dEKcd`b~b\ f Xxg¢£^R
q_X'XFq ¤x r_XF^YSr_X¨WYcD^acdxX f KcD`~Q ¤ ^_[$WY[ f Xjcdx f X';cS`b[D^.QEZFcd^Y+XlcDZsra`XFDXFqm?[ f XF[DX f<¤ \_p+[D^ f [x\_p
Zsr.cd^_xXFQ ¤ Sr_XY+[ f qRX f%f [D\RSVX f SracdS]qRXSVXFZSVQoSraXYZsr.cd^_xXFQ%QORQSXFWYcdS`Z'cD~~bO f X<;\_XFQSVQlSra`bQ$WcD^acdxX f<¤
 ra`bZsr`^.qR\aZX<Q~cSXF^aZO [ f SraX$ f [D\_paQF
¢£^SVr_`Q pacDp.X fF¤; X¨p f [Dp+[xQXjc^_X  qR`bQS f `b_\RSX<qp f [dSV[PZ'[D~a[ f S f XFXlcDD f X';cSV`[x^¢£^ cDqaqR`SV`[x^S[
f XFq_\aZ`b^_%SraXj^P\_W]+X f [d4[ fV c f q_`^_%XF^xS f `bXFQ cd^aqvSraXjS f X'XWcD`^;SXF^acd^.ZXj[xX f r_XFcxq ¤ [D\ f p f [DS[RZ[x~7§
$ `&% `bQW]\aZsr ~bXFQVQQ\_RhTX<ZS SV[ Kcd`b~b\ f X<QSVracd^ SVr_X X'¥P`QS`b^_®p f [dSV[PZ'[D~QcDQ`S`bQ \_~~bO qR`QTS f `b_\RSVXFq ¤
$ ``%v`^.qR\aZX<Qc WY`b^_`bWYcD~~bcdSXF^aZO¡SV[qRX<cd~  `Sr¬ f [D\_p¬qROP^acdWY`Z'QYcd^aq $ `b``%qR[PXFQY^_[DSYQS[ f X«cd^PO
 f [x\_pR£Qp+XFZ'`©+Z¨XF^xS f `bXFQF
ªr_X f XFQS[d¨SVr_X?pacDp.X f `QY[ f xcD^_`'XFq1cDQv[D~b~b[  Q' NPXFZS`b[D^ Hp f X<QXF^;SVQvSr_X«Wcd`b^¬p f [DS[RZ[x~bQ
cxZsr_`bX'P`^a?S f X'XcdD f XFxcdS`b[D^ cd^aq qRXFQVZ f `+XFQ]SraXq f c  acDZs¦RQ][dSra`bQv f cdWYX  [ f ¦4I¢£^¬NPX<ZSV`[x^ z ¤
[x\ f p f [dSV[PZ'[D~ omIEi `Q$p f XFQX'^;SX<q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